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INTRODUCTION 

The Executive Summary presents the scope and findings of a Remedial Investigation (RI) 

performed by FMC Corporation (FMC) and J.R. Simplot Company (Simplot) at the Eastern 

Michaud Flats (EMF) study area.  The RI was performed in accordance with the Administrative 

Order on Consent issued by the U.S. Environmental Protection Agency (EPA) on May 30, 1991. 

This Executive Summary is organized as follows: 

Executive Summary  Page 

• Introduction ES-1 
• EMF Facility Operations ES-4 
• Study Area Characteristics ES-6 
• Scope of the Remedial Investigation ES-8 
• Summary of Findings ES-15 

The EMF study area was broadly defined by the EPA to include the adjacent FMC and Simplot 

phosphate ore processing facilities in Pocatello, Idaho; extensive portions of the Michaud Flats 

and Bannock Range in the vicinity of the processing facilities; the Portneuf River, which emerges 

from the Pocatello Valley onto Michaud Flats east of the facilities; and portions of the American 

Falls Reservoir.  Figure ES-1 is a map and Figure ES-2 is an aerial photograph of the EMF study 

area. 

During the RI, FMC and Simplot performed extensive sampling and analyses of surface and 

subsurface soils, groundwater, surface water, sediment, aquatic and terrestrial ecology and air.  

More than 1,500 groundwater samples were taken and more than 60,000 analyses performed.  

Approximately 3,600 air samples were taken and analyzed for more than 20 constituents.  A 

detailed emissions inventory was developed for both facilities and atmospheric dispersion 

models were used to characterize air emissions impacts.  Industrial feedstocks and potential 

sources of constituent releases at both facilities were characterized and soil samples were taken 

to a depth of as much as 70 feet at 200 locations.  Outside the processing facilities, soils were 

sampled on a radial grid at regular intervals along 16 compass directions up to a distance of more 
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than 3 miles.  Approximately 250 surface water and sediment samples were collected and about 

7,500 analyses performed.  Studies of both aquatic and terrestrial ecology were performed. 

The RI adequately characterizes the nature and extent of chemical constituents that may have 

been released from past or current practices at the FMC and Simplot processing facilities and the 

potential migration of these constituents within various media. 

The principal findings of the RI are described below.  The summary descriptions of the nature 

and extent of contamination are presented in terms of the relative concentrations of site-related 

constituents because these constituents are naturally-occurring substances that include some 

background component. 

SOILS 

• Soils containing the highest levels of facility-related constituents are confined to the FMC 
and Simplot operational areas.  These areas exclude residential uses. 

• Although concentrations of site-related constituents are primarily elevated on properties 
owned by FMC and Simplot, there are offsite areas with concentrations above 
background levels. 

GROUNDWATER 

• There is no migration of site-related constituents in groundwater beyond FMC- and 
Simplot-owned properties.  No domestic or public water supply wells are downgradient 
of site-impacted groundwater. 

• Groundwater has concentrations of site-related constituents elevated above background 
beneath operational areas and extending onto adjacent company-owned properties. 

• The highest constituent concentrations in groundwater are limited to areas immediately 
downgradient of facility sources, and concentrations decrease rapidly by advective mixing 
with a large volume of unaffected groundwater within FMC- and Simplot-owned 
properties. 

• Numerical groundwater flow simulations and evaluation of hydrogeologic data indicate 
that the groundwater underflowing the EMF facilities is captured by facility production 
wells or eventually discharges to the Portneuf River through baseflow or via adjacent 
springs.  Shallow groundwater flows northward and discharges to the Portneuf River.  
Deeper groundwater beneath the facilities is captured onsite by the production wells or 
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flows upward into the shallow aquifer where the American Falls Lake Beds are absent 
and also discharges to the Portneuf River. 

• At the points of groundwater discharge into the Portneuf River, most mean constituent 
concentrations in groundwater are below background levels and all are  below federal 
drinking water standards. 

• Groundwater quality on company-owned land has and will continue to improve as a result 
of operational changes made by FMC and Simplot that eliminate or minimize potential 
migration of constituents to groundwater. 

SURFACE WATER AND SEDIMENTS 

• Analyses of surface water and sediment samples demonstrated that the FMC and Simplot 
processing facilities had no significant impact on ecological receptors associated with the 
Portneuf River and the American Falls Reservoir. 

• Cadmium was the only analyte elevated in the Portneuf River delta sediments, compared 
to the Snake River delta and upstream Portneuf River sediment samples. 

TERRESTRIAL ECOLOGY 

• Cadmium and fluoride concentrations in vegetation collected from potentially impacted 
areas were elevated in comparison to those from reference locations.  However, these 
concentrations were not high enough to result in adverse impacts to ecological receptors 
(e.g., mule deer) that feed on these plants.  Additional factors that minimize impacts 
include the limited biological availability of site-related constituents and the large home 
range of most indigenous receptors. 

• Tissue analyses performed on small mammals collected from impacted areas indicated 
that site-related constituent concentrations were less than concentrations known to result 
in adverse impacts. 

• Potential impacts to top predators (e.g., red-tailed hawk) that feed on small mammals 
were unlikely, particularly considering factors such as limited site use by these predators 
and limited biological availability of site-related constituents. 

AIR 

• Impacts to air from emissions at the facilities are primarily on the operational areas and 
company-owned properties and decrease with distance from the FMC and Simplot 
facilities. 

• Air modeling results indicate that the predominant effect on ambient air quality is 
associated with a few sources and constituents from the FMC and Simplot facilities. 
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• Emissions from the operating facilities are subject to regulation under the federal Clean 
Air Act. 

• Recent changes in facility operations have reduced emissions from some sources.  
Planned changes at FMC will continue to reduce emissions from some sources.  

EMF FACILITY OPERATIONS 

The principal feedstock at the FMC and Simplot processing facilities is phosphate rock.  The 

rock contains apatite, a mineral containing calcium, phosphate, and fluoride.  The rock also 

contains trace levels of arsenic, cadmium, chromium, vanadium, zinc, uranium-238 and its 

daughters, and other naturally occurring elements. 

FMC FACILITY 

The FMC facility manufactures elemental phosphorus.  The phosphate rock is crushed, conveyed 

and formed into briquettes.  A system of baghouses is used to control air emissions from the 

crushing and conveying system.  The briquettes are calcined to remove organic materials and 

water, and to form heat-hardened nodules that will withstand further processing.  Calciner 

emissions are controlled by a series of primary and secondary wet scrubbers.  The nodules are 

cooled and blended with coke and silica before being fed to an electric arc furnace. 

High furnace temperatures drive off phosphorus and carbon monoxide.  Furnace off-gases pass 

through electrostatic precipitators to remove dust before entering the condensers, where 

phosphorus is condensed into a liquid.  The noncondensible carbon monoxide is used as a 

primary fuel and any excess is flared.  Molten residues are periodically withdrawn (“tapped”) 

from the furnace and allowed to solidify into the by-product slag and co-product ferrophos.  The 

slag, predominantly calcium silicate, is stockpiled at the facility.  Ferrophos, an alloy of 

predominantly iron and phosphorus with vanadium, is periodically sold.  Various lined surface 

impoundments are used to manage process wastewater. 

Bannock Paving Company (BAPCO) operated a paving and aggregate handling facility on land 

leased from and adjacent to the FMC facility during the RI period.  Activities periodically 
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conducted at this facility included asphalt batching, coke drying, and slag and ferrophos crushing.  

Operations at BAPCO were discontinued on March 12, 1995, and BAPCO will vacate the 

property by December 31, 1995. 

SIMPLOT FACILITY 

The Simplot facility processes phosphate rock into phosphoric acid and other fertilizers.  The 

phosphate rock is ground and slurried at the mine site and transported to the facility by pipeline.  

There it is reacted with sulfuric acid to produce phosphoric acid and by-product gypsum (calcium 

sulfate).  Most of the sulfuric acid used in the process is produced at the facility by reacting sulfur 

with oxygen and absorbing the resultant sulfur trioxide in water. 

The phosphoric acid is used to make various grades of fertilizer or is concentrated to produce 

stronger acids which are feedstocks to subsequent production lines.  Phosphoric acid is reacted 

with ammonia, which is also produced at the facility, to produce various types of solid and liquid 

ammonium phosphate fertilizers.  Ammonia and sulfuric acid are reacted to make crystalline 

ammonium sulfate.  A system of baghouses and scrubbers are used to control air emissions. 

The gypsum is slurried with water and transported to unlined gypsum stacks south of the 

processing facilities.  The liquid fraction of the slurry is partially recovered by an underground 

collection system and reused in the process.  Other process waters are collected and treated (pH 

adjustment) in a series of lined ponds.  The treated water is nutrient rich and sold for 

irrigation/fertilization. 

STUDY AREA CHARACTERISTICS 

GEOLOGY AND HYDROGEOLOGY 

The EMF study area is situated north and west of Pocatello, Idaho on the eastern portion of the 

Snake River plain.  Volcanic bedrock, containing naturally occurring radioactive material, and 

coarse gravels underlay the study area.  The general stratigraphy in the study area includes (from 

the bottom), volcanic bedrock units (rhyolite, tuffs, and some basalt), coarse volcanic and 
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quartzitic gravels, fine-grained sediments of the American Falls Lake Bed, the Michaud gravels, 

Aberdeen alluvial terrace deposits (locally) and calcareous silts and clays.  The latter surface 

sediments, which typically range in thickness from 10 to 40 feet within the facility areas, have an 

alkaline pH that neutralizes acidic solutions and precipitates metals. 

Groundwater within the FMC and Simplot facilities flows from the Bannock Range foothills 

towards the north/northeast through unconsolidated sediments overlying the volcanic bedrock.  

Shallow and deep aquifer zones, separated by confining strata, are evident in the plant areas and 

to the north.  Shallow groundwater flows into the valley where it mixes with the more prolific 

Michaud Flats and Portneuf  River groundwater systems.  The volume of groundwater flowing in 

the shallow zone from beneath the facilities is small compared to the flow within the thicker 

gravels in the valley.  Groundwater within the deeper aquifer is captured by the facilities’ 

production wells or continues northward where, in response to upward vertical gradients and the 

discontinuous presence of confining strata, it flows upward into the shallow aquifer.  The shallow 

groundwater and a significant portion of the deeper groundwater underflowing the facilities 

discharges to the Portneuf River through Batiste Springs, Swanson Road Springs, and as 

baseflow to the River in the reach between these springs. 

HYDROLOGY (SURFACE WATER) 

The Portneuf River, which lies to the east and north, is the major surface water body near the 

facilities.  To the south of Interstate 86, it is a losing stream.  To the north of Interstate 86, it is a 

gaining stream fed by groundwater base flow and a system of springs.  The Portneuf River flows 

into the American Falls Reservoir. 

Rainwater which falls or flows onto the FMC and Simplot facilities is captured and controlled 

on-site such that there is no stormwater runoff from the facilities.  The only surface water 

flowing from the EMF facilities is the permitted discharge of non-contact cooling water through 

the IWW ditch to the Portneuf River. 
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CLIMATE 

The EMF study area is located in a semi-arid region, with approximately 11 inches of total 

precipitation during a year.  Net annual evapotranspiration rate exceeds annual precipitation.  

Prevailing winds are from the southwest. 

LAND USE 

The EMF study area includes land belonging to the Fort Hall Indian Reservation, the Bureau of 

Land Management (BLM), Bannock and Power Counties, and portions of the cities of Pocatello 

and Chubbuck.  Fort Hall Indian Reservation land use in the EMF Study Area is mainly 

agricultural.  BLM land is designated as multiple use.  Unincorporated land in Bannock and 

Power Counties is mostly agricultural with scattered residences.  Pocatello and Chubbuck land in 

the study area is primarily zoned for residential use.  Anticipated changes in study area land use 

are minimal. 

In addition to the processing facilities, FMC and Simplot own all land (with the exception of 

road rights-of-way) between the facilities and Interstate 86, as well as substantial property just 

north of Interstate 86 and east of the facilities, including the Batiste Springs Property (acquired 

by FMC on January 9, 1996) and the Swanson Property (acquired by J.R. Simplot on May 31, 

1996).  The FMC and Simplot processing facilities and all other property owned by FMC and 

Simplot within the study area have or will be deed restricted to prohibit residential use. 

ECOLOGY 

Major terrestrial vegetation cover types and wildlife habitats in the EMF study area include 

agriculture, sagebrush steppe and wetland/riparian.  Wildlife habitats in the vicinity of the EMF 

facilities include:  sagebrush steppe, grassland, riparian, cliff and juniper woodland.  No critical 

habitats for threatened or endangered species, or special habitats, occur in the study area. 

The most significant aquatic habitats in the immediate vicinity of the EMF processing facilities 

are the Portneuf River and associated springs.  Numerous commercial/industrial businesses and 
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agricultural operations near the Portneuf River, both above and below the EMF site facilities, 

contribute constituents to the river. 

SCOPE OF THE REMEDIAL INVESTIGATION 

The RI consisted of extensive investigations of all relevant media (surface soils, groundwater, 

surface water and sediment, aquatic and terrestrial biota, and air) which identified sources of 

EMF-related constituents, potential pathways of migration and exposure, and receptors.  The RI 

sampling programs and studies were designed and conducted to fully characterize the nature and 

extent of site-related constituents along these pathways within the EMF study area. 

POTENTIAL SOURCE AND FACILITY SOIL INVESTIGATIONS 

An investigation was conducted of areas which historic data and current FMC and Simplot plant 

operations indicated were most likely to have been potential sources of constituent releases or 

where placement, spillage or leakage of raw materials, by-products or process wastes (including 

phosphate ore, gypsum, slag, ferrophos, precipitator dust, phossy water and other pond or 

impoundment contents) could have occurred.  In areas to which a sustained hydraulic head was 

applied (e.g., gypsum stacks, ponds), samples were generally collected throughout the 

unsaturated soil column.  In areas to which no sustained hydraulic head was applied (e.g., solid 

product loadout areas), samples were generally collected to depths of 10 feet or less.  Soil 

samples from over 200 locations and a total of more than 20 samples of industrial feedstocks,  

by-product and co-product and waste materials were analyzed.  Samples were analyzed for more 

than 30 constituents of the phosphate ore, and for radioactivity, volatile and semi-volatile 

organics, total petroleum hydrocarbons, PCBs, nitrate, potassium, sulfate, pH, and the list of 

analytes under the toxicity characteristics leaching procedure (TCLP). 

Samples of soils and water representing unimpacted areas (natural conditions) were also analyzed 

for these constituents.  Results from these analyses were used as representative, or background 
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levels.  Results from analyses of processing facility samples were compared with representative 

concentrations to assess the nature and extent of site-related constituents. 

At the FMC facility, the investigation included samples of the phosphate ore, stormwater, 

cooling water discharged to the IWW ditch, process water discharged to active ponds, sediments 

and sludges that came into contact with waste streams, and soils that may have been impacted by 

former or present processing and waste handling operations. 

At the Simplot facility, the investigation included samples of the phosphate ore, aqueous 

discharges to water treatment ponds, gypsum slurry discharged to the gypsum stacks, 

sediment/sludge samples from ponds, treatment pond irrigation water, and facility soils that may 

have been impacted by former or present processing and waste handling operations. 

SURFACE SOIL INVESTIGATION 

The surface soil investigation was conducted to assess the possible effects of deposition of air 

emissions on surface soil at portions of the EMF study area located outside the processing 

facilities fencelines. 

The surface soil investigation consisted of the sampling and analysis of surface and two foot deep 

samples along 16 radials extending out from the FMC and Simplot facilities in all directions to a 

distance of approximately three miles.  Four sample locations were selected at regular intervals 

within the first mile, three locations within the second mile and two locations within the third 

mile. 

More than 140 soil samples were analyzed for 30 constituents of phosphate ore, including metals, 

general minerals, radioactivity and pH.  Sample concentrations were compared with background 

soil levels and were plotted versus distance from the facilities to assess the effect of facility air 

emissions on surface soil.  In addition, the activities of selected radioisotopes in the naturally 

occurring uranium-238 decay series were compared to determine if the radioisotopes were in 
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natural secular equilibrium with uranium-238 and, in so doing, to assess the source emissions to 

which EMF-related effects were most likely attributable. 

GEOLOGIC AND HYDROGEOLOGIC SUBSURFACE INVESTIGATIONS 

Geologic and hydrogeologic investigations consisted of drilling and logging 83 borings and 

installation and sampling of more than 130 groundwater monitoring wells adjacent to and 

downgradient of suspected FMC and Simplot sources of potential groundwater contamination. 

Groundwater quality was evaluated by quarterly sampling over the period of the RI.  

Groundwater samples were analyzed for constituents of the phosphate ore and major ions.  

Selected samples were also analyzed for volatile and semi-volatile organics.  Quarterly water 

level measurements were made for mapping groundwater elevations and estimating groundwater 

flow patterns. 

In addition, slug tests were conducted in 63 wells to estimate hydraulic conductivity of 

individual, saturated and coarse-grained soil intervals.  Aquifer pump tests were performed in 

four wells to provide data for calculation of hydrogeologic parameters such as transmissivity and 

hydraulic conductivity, and to assess lateral and vertical hydraulic interconnections.  Downhole 

geophysical logging (gamma and temperature) was conducted in 34 wells. 

A groundwater flow model was developed to support predicted local and regional groundwater 

budgets and flowpaths between source and discharge areas.  Model output, along with water 

quality data, were used to estimate the fluxes of selected groundwater constituents along 

groundwater flowpaths. 

SURFACE WATER AND SEDIMENT INVESTIGATIONS 

The surface water and sediment investigation was conducted to evaluate the potential effects of 

FMC and Simplot activities on the Portneuf River.  The investigation consisted of sampling and 

analysis of springs, river water and sediments along a segment of the Portneuf River extending 
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from approximately 6 miles upstream to approximately 5.5 miles downstream of the FMC and 

Simplot facilities. 

Surface water samples were collected from more than 30 locations to provide samples upstream 

and downstream of the processing facilities, at seeps and springs that discharge to the Portneuf 

River, below outfalls or other anthropogenic discharges to the Portneuf River watershed.  Surface 

water samples were collected on a quarterly basis for a year.  Sediment samples were collected in 

the vicinity of the surface water sampling locations and in areas of quiet water where fine-grained 

sediments are most likely to have settled. 

Surface water and sediment samples were analyzed for the constituents of phosphate ore as well 

as major ions.  Results for samples collected downstream of the FMC and Simplot facilities were 

compared with upstream results and background groundwater and soil constituent concentrations 

to assess processing facility impacts on the Portneuf River.  Estimates of solute fluxes at the 

point of groundwater discharge to the River were compared with solute flux estimates in the 

River upstream and downstream of the processing facilities to assess the contribution of selected 

constituents to the River relative to other sources. 

In addition, stream flow rates were measured at selected Portneuf River locations and two spring 

discharges to develop a water budget for the River so that flow contributions from springs and 

streams along the River could be determined. 

AQUATIC ECOLOGY INVESTIGATION 

Two separate investigations were conducted to assess the potential impacts of site-related 

constituents detected in sediment samples.  The first investigation focused on the Portneuf River 

delta located near the river’s confluence with the American Falls reservoir.  Sediment samples 

collected from this location were analyzed for the parameters of concern.  Concentrations present 

in the Portneuf River sediment samples were compared to concentrations measured in samples 

collected from upstream locations, the nearby Snake River, and to published levels of ecological 
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concern (LEC’s).  The second investigation involved the collection and analysis of additional 

sediment samples from the Portneuf River, both upstream and downstream from the IWW ditch.  

Upstream samples were compared to downstream samples and to LEC’s.  In addition, laboratory 

toxicity tests were conducted to assess whether constituents present in these samples could 

adversely impact aquatic ecological receptors. 

TERRESTRIAL ECOLOGY INVESTIGATION 

The terrestrial ecology investigation consisted of sampling and analysis of co-located soils, 

vegetation and small mammals in the dominant native upland terrestrial ecosystem – sagebrush 

steppe – and in the riparian habitat bordering the Portneuf River.  Sample locations ranged from 

1 to 2 miles southwest of the FMC and Simplot facilities to 15 miles to the north/northeast.  The 

samples were analyzed for cadmium, fluoride, and zinc. 

Results for samples collected in areas potentially affected by the EMF facilities were compared 

with results for samples from reference locations.  The biological availability of soil constituents 

was evaluated by determining tissue concentrations of constituents present in vegetation and 

small animals collected from the impacted area. 

AIR INVESTIGATION 

The air investigation consisted of an air monitoring investigation and air modeling.  The air 

monitoring investigation consisted of sampling and analysis of ambient air at seven locations in 

the vicinity of the FMC and Simplot facilities for a period of 13 months.  Over 3,600 samples of 

the particulate matter present in air were collected to characterize air quality.  Three monitoring 

stations were located along or near the fenceline of the industrial operations areas of the 

facilities.  Another three were placed several miles from the facilities near residential areas.  The 

background sampling station was over 12 miles southwest of the facilities and in the prevailing 

upwind direction. 
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Samples were analyzed for more than 20 potential constituents of FMC and Simplot facility 

emissions, including particulate mass, metals, radionuclides, gaseous and particulate fluorides, 

and crystalline forms of silica.  Meteorological data were collected at 2 locations for the same 

period. 

Results for samples from locations potentially affected by the processing facilities were 

compared with results for samples from a background location.  Sample results were also used to 

check air model performance. 

A detailed inventory of source emissions was prepared for the FMC and Simplot processing 

facilities and for Bannock Paving Company, which leased property adjacent to FMC during the 

period of the investigation, for input into a dispersion modeling study.  The inventories 

characterized emissions of 21 constituents from 119 point and fugitive sources.  Atmospheric 

dispersion models specified by EPA were used to make predictions of resulting ambient air 

quality in the EMF study area.  Air modeling predictions are estimates with inherent uncertainty. 

GAMMA RADIATION STUDIES 

Simplot and FMC conducted gamma radiation studies at various areas of the processing facilities 

to develop site-specific data relating to gamma exposure rates.  Although not included in the 

EPA-approved RI workplan, the objective of these measurements was to characterize potential 

gamma radiation emitted from industrial feedstocks, by-products and wastes, and equipment 

shielding factors.  Exposure rate measurements were obtained at over 24 locations at the Simplot 

facility and 63 locations at the FMC facility.  Measurements were obtained using standard 

equipment and methods utilized in evaluating the potential need for radiation protection 

programs. 

Exposure rates were measured under typical worker conditions (e.g., in heavy equipment cabs) or 

directly atop source areas (e.g., the gypsum stack and slag pile).  Measurements obtained within 
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cabs were compared to measurements obtained at the same area in the absence of the equipment 

to determine the shielding factor afforded by the equipment structure. 

Additional measurements were obtained to characterize background exposure rates.  These were 

collected both within the foothills of the Bannock Range south of the gypsum stack and slag pile, 

and in several areas of the Michaud Flats north of the industrial operations areas of the Simplot 

and FMC facilities. 

These surveys were performed in accordance with standard methods used in measuring radiation 

levels under programs administered by the Occupational Health and Safety Administration (i.e., 

29 CFR 1910) and the US Department of Energy.  The methods used in the surveys also were 

consistent with those that have been developed by FMC and the Monsanto Company under a 

RCRA Administrative Order on Consent (AOC) with EPA Region 10.  The purpose of that AOC 

is to provide a framework under which these companies can measure and appropriately respond 

to gamma radiation exposures from elemental phosphorus slag that has been used as a 

construction material in southeast Idaho.  The first requirement of that AOC was to develop 

methods to accurately measure the slag-related gamma exposures.  FMC and Monsanto 

completed that requirement, and submitted a deliverable to EPA known as the Methods 

Development Study Final Report that described these measurement techniques.  Region 10 

reviewed and approved that document.  The gamma measurements that FMC and Simplot carried 

out at the EMF site were done in a manner consistent with the methods set forth in that EPA-

approved deliverable. 

SUMMARY OF FINDINGS 

The nature and spatial extent of site-related constituents were characterized along all transport 

pathways.  The findings of each phase of the RI were consistent with subsequent phases, and 

findings from the study of a particular medium or pathway often supported or confirmed 

conclusions drawn from the findings of another.  Furthermore, groundwater and air dispersion 
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models of the EMF study area developed from the RI data were consistent with the substantial 

volume of empirical data collected and observations made. 

The groundwater study provided a check on the completeness of the facility soils study in that no 

constituents or constituent patterns were observed in groundwater that would suggest a major 

source or soil constituent had been overlooked.  The adequacy of the groundwater study is 

supported by the consistency of the groundwater and surface water data with the conceptual 

model of groundwater flow. 

The sufficiency of the surface water and sediment studies is evidenced by the consistency of the 

findings of each phase of the investigation and agreement with quantitative predictions of river 

water concentrations based on the model of groundwater flow. 

Model-predicted average annual constituent levels compared favorably with the average annual 

constituent levels in the air monitoring program.  The predicted levels of 15 of 18 modeled 

constituents met the criteria used by EPA to judge model performance.  Three constituents were 

slightly over-predicted. 

POTENTIAL SOURCES AND FMC AND SIMPLOT FACILITY SOILS 

An extensive investigation of  FMC and Simplot facility sources and soils was conducted to 

characterize the nature and extent of potential subsurface migration of facility-related 

constituents.  The highest concentrations of constituents are in the immediate vicinity of source 

areas.  The source areas include raw material, by-product and co-product and waste handling 

areas.  Significant migration of site-related constituents occurs only in those areas where a 

sustained hydraulic head has been applied.  Even in those areas, migration was limited to a few 

constituents.  All source areas are located within the facility boundaries, and public access is 

restricted. 

Specific potential sources and facility soils findings are as follows: 
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• At many unlined sources, no sustained hydraulic head has been applied.  In the absence of 
a sustained hydraulic head, such sources have had little effect on subsurface native soils, 
and essentially no effect below a depth of five feet. 

• In areas to which a sustained hydraulic head has been or is applied, such as in the former 
unlined ponds and at the gypsum stacks, native soils were sampled throughout the 
unsaturated zone, as much as 70 feet below the source.  Even in such areas, most 
constituents that migrated from the source have been absorbed or precipitated within the 
first 10-20 feet of native soils beneath the source.  Only the more soluble ions, such as 
sodium, potassium, sulfate, nitrate, selenium and arsenic penetrated to groundwater 
through native soils at sources areas underlain by silt or clay.  Beneath sources underlain 
by coarser-grained materials, metals such as zinc and nickel exceed background levels to 
depths in excess of 20 feet, but were rarely above background levels near the water table.  
The native soils have a high capacity to absorb metals and radionuclides and to neutralize 
acidic seepage from the source materials. 

• Since the start of the RI, FMC and Simplot have removed or reduced sustained hydraulic 
heads by closing unlined ponds, changing gypsum stack slurry application, and lining 
ponds and other areas, all of which serve to minimize the continued effects of these 
sources on facility soils.  Seepage reductions for individual sources are estimated to be as 
high as 100 fold. 

• Facility by-products have been used as fill in some portions of the FMC and Simplot 
facilities.  Fill extends to depths of up to 8 feet at Simplot and up to 30 feet at FMC.  
Although the fill materials contain elevated levels of facility-related constituents, these 
materials are generally contained in fenced operational areas that are restricted from 
public access, although some workers at the facilities might be exposed to these 
materials.   

SURFACE SOIL 

An extensive investigation of surface soil was conducted to characterize potential deposition of 

facility-related constituents outside of the FMC and Simplot processing areas.  The highest 

constituent concentrations in soil in areas outside the fenced operational areas are generally 

limited to properties owned by FMC or Simplot. 

Specific surface soil findings are as follows: 

• The highest concentrations of facility-related constituents in surface soils are found on 
Company-owned properties to the north and east of the industrial operation areas of the 
facilities.  The constituents present in these soils are characteristic of phosphate ore, and it 
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appears that windblown dusts from ore handling activities affected these soils.  The 
principal area of accumulation lies between the operations area and Interstate 86.  
Constituent concentrations decrease rapidly with distance from the facilities. 

• Subsurface soils have not been impacted by airborne releases, with the possible exception 
of several samples taken near Interstate 86 just north of the facilities, where mechanical 
turning of surface soils during highway construction introduced constituents into the 
subsurface. 

GROUNDWATER 

An extensive investigation of groundwater was conducted to characterize the nature and extent of 

potential site-related groundwater constituent concentrations.  The highest concentrations in 

groundwater are limited to areas immediately downgradient of FMC and Simplot facility sources.  

Affected groundwater merges with a much larger volume of unaffected groundwater 

downgradient of source areas, and this mixing process, along with natural attenuation, 

dramatically reduces constituent levels along the groundwater flowpaths.  Groundwater quality 

has and will continue to improve in response to changes in facility operations. 

Specific groundwater findings are as follows: 

• Various constituents in groundwater, including arsenic, selenium, fluoride, chloride, 
potassium and sulfate, exceed background levels beneath Company-owned lands in areas 
downgradient from several former unlined ponds and the gypsum stack.  At the point of 
merging with the Portneuf River through springs and as baseflow, groundwater 
constituent concentrations consistently meet federal drinking water standards and are 
generally below background levels.  Sulfate, nitrate and orthophosphate concentrations in 
groundwater are above background levels.  No significant concentrations of organics 
were detected. 

• Migration of site-related constituents from the shallow aquifer to the deeper aquifer is 
inhibited by upward vertical hydraulic gradients and the presence of confining strata 
throughout large portions of the EMF study area. 

• Groundwater quality has improved and will continue to improve due to the closure of all 
former unlined ponds including more recently, the closure of FMC’s pond 8S, the closure 
of Simplot’s former east overflow pond, and changes made by Simplot regarding the 
manner in which slurry is applied to the gypsum stack. 

• Groundwater containing site-related constituents discharges to Batiste Springs and 
Swanson Road Springs and to the Portneuf River in the reach encompassing these 
springs.  The Portneuf River is an effective hydraulic barrier to shallow groundwater 
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flow.  Impacted groundwater does not flow east of the Portneuf River.  Regional 
groundwater flow patterns preclude westward and northward flow of site-impacted 
groundwater. 

• There is no migration of site-related constituents to groundwater beyond FMC- and 
Simplot-owned properties.  No domestic or public water supply wells are downgradient 
of site-impacted groundwater. 

• Groundwater used at FMC for drinking water purposes meets federal drinking water 
standards. 

SURFACE WATER/SEDIMENT AND AQUATIC ECOLOGY 

The EMF facilities have had no measurable effect on the Portneuf River, with two exceptions: 

(1) there was a slight, localized increase in sulfate concentrations potentially  related to influent 

site-affected groundwater, and (2) sediments collected at the FMC outfall were found to contain 

traces of phosphate ore and precipitator dust. 

Specific surface water and sediment findings are as follows: 

• The EMF facilities have not caused adverse impacts on surface water quality.  Although 
surface water samples collected downstream from the facilities contain higher 
concentrations of sulfate, nitrate, and total phosphorus than do samples collected from 
upstream locations, this difference in water quality is primarily a function of non-site-
related contributions (sewer treatment plant, fish farms and agricultural runoff) and 
regional groundwater discharge to the River.  Downstream from the two facilities, the river 
gains water from groundwater discharges.  These groundwater discharges contain higher 
concentrations of sulfate, nitrate and phosphate than does the Portneuf River. 

• Impacted groundwater discharges at Batiste and Swanson Road springs as well as by 
baseflow to the Portneuf River.  The average concentrations of facility-related chemicals 
in groundwater discharging at Batiste and Swanson Road Springs were not significantly 
above background groundwater levels.  None of the constituents were identified at 
elevated levels in samples collected immediately downstream of Batiste or Swanson Road 
Spring. 

• Groundwater models and results of analyses performed on groundwater samples predicted 
that potential impacts of the FMC and Simplot facilities on surface water quality were 
minimal.  Analysis of surface water samples collected from the Portneuf River confirmed 
the model prediction.  While the EMF facilities and other sources contribute to the 
elevated surface water concentrations of sulfate, nitrate, and phosphate, no adverse 
impacts to ecological receptors have been noted in the river. 
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• Cadmium was the only analyte detected at an elevated concentration in a sediment sample 
collected in the immediate vicinity of the IWW ditch outfall.  The sampling location 
immediately downstream of the outfall sampling location did not contain elevated 
cadmium concentrations.  In addition, bioassays conducted on sediment samples collected 
near the outfall revealed that the sediments were not toxic to test benthic organisms. 

• Cadmium was the only analyte elevated in Portneuf River delta sediments, compared to 
both Snake River delta and upstream Portneuf River sediment samples.  However, the 
Portneuf River delta sediment cadmium concentrations were below levels of ecological 
concern established by sediment bioassays, were below the concentration of a sediment 
sample of the IWW ditch outfall, and were not found to be toxic. 

TERRESTRIAL ECOLOGY 

An extensive terrestrial ecological investigation was conducted to characterize potential impacts 

of site-related constituents.  The site-specific terrestrial ecological investigation demonstrated 

that concentrations of site-related constituents present in vegetation were not likely to result in 

adverse impacts to animals feeding on plants in the impacted area.  In addition, tissue analyses 

indicated that small mammals were not accumulating constituents in concentrations that would 

result in adverse impacts to these members of the terrestrial community.  The results indicated 

that exposures to predators that feed on these mammals are also limited. 

Specific terrestrial ecology findings are as follows: 

• Concentrations of cadmium, fluoride, and zinc in soil samples collected from the 
impacted areas were generally elevated compared to concentrations present in soils 
collected from reference locations. 

• Cadmium and fluoride concentrations in vegetation collected from potentially impacted 
areas were elevated in comparison to those from reference locations.  However, these 
concentrations were not high enough to result in adverse impacts to ecological receptors 
(e.g., the mule deer) that feed on these plants.  Additional factors that minimize impacts 
are the limited biological availability of site-related constituents and the large home range 
of most indigenous receptors. 

• Measured values for constituents present in vegetation collected from impacted areas 
were significantly lower than general predicted plant uptake values from a national 
survey, indicating that the use of general values will result in an overestimation of 
ecological exposures in the EMF study area. 
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AIR 

Extensive air monitoring was performed and air dispersion models were developed to characterize 

the extent of potential impacts from air emissions from the facilities to ambient air quality.  

Impacts to air from emissions at the facilities are primarily limited to the operational areas and 

company-owned properties and decrease with distance from the FMC and Simplot facilities.  

Recent and planned changes in facility operations will reduce emissions from some sources in the 

future. 

Specific air findings are as follows: 

• FMC and Simplot facility emissions were identified as falling into three categories as 
follows: 

1. Fugitive emissions from feedstock and waste material handling activities including 
coke handling, recycled fines from the calcining process, and baghouse dust and slag 
disposal at FMC; and past asphalt batching, coke drying, and slag and ferrophos 
crushing at BAPCO. 

2. Point source emissions from process stacks including cadmium and polonium-210 
sublimated in FMC’s calcining process and occasional emissions of P205 from the 
CO flare at FMC; and total fluoride emissions from water reclaim towers at Simplot. 

3. Fugitive emissions from processes characterized as area sources including furnace 
tapping, slag handling and phosphorus storage at FMC. 

• While emissions from other sources (e.g., roads) are less significant, these sources have 
been identified and characterized in the emission inventories. 

• Non-EMF sources contribute a significant portion of observed concentrations of 
constituents detected in the ambient air quality monitoring program.  Naturally occurring 
radon-222 decays to lead-210 which is seen in the ambient monitoring data at essentially 
equivalent activities up- and down-wind.  Arsenic is a site-related constituent that is also 
present in background air samples, possibly due to naturally occurring distant sources.  
Particulate levels (PM10 and TSP) fluctuate seasonally in association with agricultural 
activities, snow cover, wood burning, vehicle emissions, and other sources. 

• Air monitoring demonstrated that most constituents in the inhalable fraction (PM10) in 
community areas are within the background range of concentrations or less than ambient 
air screening levels (EPA Region 10). 

• Dispersion modeling shows a geographic area of elevated PM-10, TSP, arsenic, cadmium, 
total chromium, total fluoride, total phosphorus, uranium-234 and -238 in excess of 
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background in a crescent shaped area extending up to approximately 1,300 feet north of 
the operational areas.  This area is predominantly within Company-owned properties.  
Primary sources of these constituents appear to be fugitive dust emissions from FMC 
material handling sources. Former BAPCO sources also contributed to this zone of impact. 

• Impacts from stack emissions extend to the northeast and northwest of the facilities, 
beyond the crescent-shaped fugitive sources impact area. Constituents exceeding 
background within these areas are cadmium, polonium-210, and fluoride. 

• Air model predictions of ambient air quality correlate well with monitoring data.  The 
highest predicted annual concentrations when compared to the highest average 
concentrations recorded within the monitoring network were within the performance 
criteria specified by the EPA to judge model performance for 15 of the 18 constituents.  In 
some instances, the model simulations both over predicted and under predicted 
concentrations for selected sites and constituents, but consistent biases in the predictions 
were not apparent.  Examples of overprediction include the predictions for total 
chromium, nickel, and thorium in elevated terrain; and examples of underprediction 
include the phosphorus and cadmium predictions at several far-field sites.  Within the 
bounds of acceptable uncertainty, the modeling methodologies can be applied as useful 
tools in the future to assess how ambient air quality might be affected by changes in 
process operations. 

• Emissions from the FMC and Simplot facilities are subject to regulation under the federal 
Clean Air Act. 

• Emissions have declined as a result of recent changes in FMC and Simplot process 
operations and closure of BAPCO’s operations.  Planned changes at FMC will continue 
to reduce emissions from some sources. 

GAMMA RADIATION STUDIES 

Average exposure rates (unshielded) within the production area of the Simplot facility were 

generally at or slightly above Michaud Flats background levels (facility floors, concrete and 

asphalt pads and other structures provide some shielding).  Average exposure rates (unshielded) 

measured on the gypsum stack were at or below Bannock Hills background levels.  Shielded 

exposure rates in heavy equipment used in operating the gypsum stack were lower than Bannock 

Hills background levels. 

Average exposure rates (unshielded) near offices and several production areas of the FMC facility 

were within or slightly above Michaud Flats background levels (facility floors, concrete and 

asphalt pads and other structures provide some shielding).  Average exposure rates (unshielded) 
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measured near the ore stockpile and ore crushing area and at the slag pile were slightly above 

background levels.  Shielded exposure rates were less than background levels in all areas except 

in the orestacker cab, which slightly exceeded Michuad Flats background. 

An aerial radiation survey was conducted by EPA in 1987.  Radiation levels reported in that 

survey were generally between 14.5 and 30 µrem/hr (81 to 168 mrem/yr) in the foothills, and 11 

to 14.5 µrem/hr (62 to 81 mrem/yr) in the Michaud Flats.  Based on the range of values indicated 

in the aerial survey, the average for these areas would be about 20.5 µrem per hour (115 

mrem/yr).  Levels measured in the residential areas of the city of Pocatello generally ranged from 

14.5 to 30 µrem/hr (81 to 168 mrem/yr). 
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